for The Lancet's Stillbirths Series steering committee* Despite increasing attention and investment for maternal, neonatal, and child health, stillbirths remain invisible-not counted in the Millennium Development Goals, nor tracked by the UN, nor in the Global Burden of Disease metrics. At least 2·65 million stillbirths (uncertainty range 2·08 million to 3·79 million) were estimated worldwide in 2008 (≥1000 g birthweight or ≥28 weeks of gestation). 98% of stillbirths occur in low-income and middle-income countries, and numbers vary from 2·0 per 1000 total births in Finland to more than 40 per 1000 total births in Nigeria and Pakistan. Worldwide, 67% of stillbirths occur in rural families, 55% in rural sub-Saharan Africa and south Asia, where skilled birth attendance and caesarean sections are much lower than that for urban births. In total, an estimated 1·19 million (range 0·82 million to 1·97 million) intrapartum stillbirths occur yearly. Most intrapartum stillbirths are associated with obstetric emergencies, whereas antepartum stillbirths are associated with maternal infections and fetal growth restriction. National estimates of causes of stillbirths are scarce, and multiple (>35) classifi cation systems impede international comparison. Immediate data improvements are feasible through household surveys and facility audit, and improvements in vital registration, including specifi c perinatal certifi cates and revised International Classifi cation of Disease codes, are needed. A simple, programme-relevant stillbirth classifi cation that can be used with verbal autopsy would provide a basis for comparable national estimates. A new focus on all deaths around the time of birth is crucial to inform programmatic investment.
Why don't stillbirths count?
Stillbirths are invisible in many societies and on the worldwide policy agenda, but are very real to families who experience a death. Despite 30 years of attention to child survival interventions, 1,2 more than 20 years of attention to safe motherhood, 3, 4 and increasing recent attention to survival of newborn babies, [5] [6] [7] the focus worldwide has remained on survival after livebirth. Stillbirths remain mostly ignored, not counting on policy, programme, and investment agendas, both internationally and often also at the national level. 8 The importance of neonatal deaths has risen on the worldwide policy agenda, mainly because of the Millennium Development Goals (MDGs) and recognition of the increasing proportion of child deaths that happen in the fi rst month of life-from 37% in 2000 7 to 41% in 2008. 9 A baby who dies just after birth counts in the MDG tracking, but a baby who dies in the third trimester or even during labour does not. Neither the MDGs nor the Global Burden of Disease metrics mention stillbirths, and stillbirth data are not routinely compiled by the UN. Even when stillbirths are recorded in surveys, the data are frequently combined with early neonatal deaths and reported as perinatal mortality, a combination that reduces visibility and might mask reporting diff erences, systematic misclassifi cation, variation in trends, and diff erent solutions. 10 Stillbirths are not just a low-income country problem. Rates in the UK and USA have decreased by only 1% per year for the past 15 years and stillbirths now account for two-thirds of perinatal deaths in the UK. [11] [12] [13] [14] In high-income countries, stillbirths exceed deaths from sudden infant death syndrome by a factor of ten, 15 but receive less attention in programmes and funding for research. 8, 14 The number of third-trimester stillbirths is slightly lower than the 3 million early neonatal deaths and is larger than the yearly number of all deaths caused by HIV/AIDS. 16, 17 This paradox of low policy attention despite the high burden, and irrespective of close links to other factors with policy momentum, raises an unaddressed question. Do the data defi cits, absence of consensus for programme priorities, or paucity of advocates explain the attention gap, or are there other specifi c factors that limit attention to stillbirths? Shiff man's report 18 on the political imperative for safe motherhood asked "Why do some global health initiatives receive priority from international and national political leaders, whereas others receive little attention?". In the fi rst paper in The Lancet's Stillbirth Series, Frøen and colleagues 8 adapted Shiff man's framework to study some of the factors that shape low visibility and political priority for stillbirths.
Data on and solutions for stillbirths need to be organised and communicated so that stillbirths are given the importance that their burden deserves in maternal, neonatal, and child health programmes, which received at least US$5·4 billion in donor funding for 2008. 19 Establishment of what to do in which context, and how, requires setting of data-based priorities in high-income and low-income countries. In this paper, we present epidemiological data to prioritise actions to reduce the numbers of stillbirths, especially in lowincome and middle-income countries, where most cases occur. Subsequent papers in this Series review the evidence for the eff ectiveness of diff erent stillbirth interventions, 20 how to integrate and implement these in low-income and middle-income countries, 21 and highlight priorities for reducing the numbers of stillbirths in high-income countries. 14 
Defi ning stillbirths
Inconsistent use of terminology has contributed to confusion about stillbirths. 8 The terminology has changed over time and, despite clear worldwide guide lines, there is much variation between countries, with greater variability in high-income countries than in lowincome countries. 22, 23 The International Classifi cation of Diseases, 10th revision (ICD-10) 24 refers to fetal deaths, not stillbirths. Fetal death is defi ned as "death prior to the complete expulsion or extraction from its mother of a product of conception...the fetus does not breathe or show any other evidence of life, such as beating of the heart, pulsation of the umbilical cord, or definite movement of voluntary muscles". In ICD, the measurement focus is on fetal deaths in the last two trimesters of pregnancy and is defi ned by a birthweight of 500 g or more; if birthweight is unknown, by gestational age of 22 completed weeks or more; or, if both these criteria are unknown, by crown-heel length of 25 cm or more (fi gure 1). If gestational age (≥22 weeks) is used rather than birthweight (≥500 g), the stillbirth rate is higher; for example, by about 15% in Norway. 25 However, 60 million home births are usually not weighed, even if liveborn; and stillborn babies are often unweighed and rarely measured in hospitals. Hence, in many low-income settings, gestational age is the most widely used criterion, often based on the last menstrual period.
Stillbirth international comparison definition (WHO)
For international comparability, WHO recommends reporting of late fetal deaths (third-trimester stillbirths at ≥1000 g birthweight, ≥28 completed weeks of gestation, ≥35 cm body length). However, countries are also recommended to record outcomes at thresholds lower than 28 weeks to increase reporting of stillbirths after the 28-week cutoff .
The gestation threshold of 28 weeks or longer (thirdtrimester stillbirth) has public health relevance. In countries in which 98% of neonatal deaths occur, neonatal intensive care is not widely available, 7 and few births before 28 weeks of gestation survive. 26 After 32 weeks of gestation, most newborn babies survive with basic care, especially with increasing success with kangaroo mother care. 27 Additionally, in countries with intensive care, neonatal viability has increased substantially at younger gestational ages over the past two decades. Although few babies born alive at 22 weeks survive, 28, 29 most liveborn babies in high-income countries survive by 25 weeks. 30 The Nuffi eld Council on Bioethics recommends that before 22 weeks of gestation, resuscitation should not be attempted, even if a baby is born with signs of life. 31 This shift in neonatal survival
Stillbirth rate
Inputs Stillbirth data were identifi ed through systematic searches and assessed according to specifi ed inclusion criteria. More details are available elsewhere. 38 Vital registration or national stillbirth registries (79 countries), nationally representative surveys (predominantly demographic and health surveys-69 surveys from 39 countries), and studies identifi ed through systematic searches (113 populations from 42 countries) were included.
Modelling
A regression model was developed to predict national stillbirth rates. Estimates were modelled for the years 1995-2009 for 129 countries without available, recent vital registration data, using national predictor covariates. The fi nal model included log(NMR) (cubic spline), log(LBW rate) (cubic spline), log(GNI) (cubic spline), type of data source, defi nition of stillbirth used, and region as the main eff ects variables for prediction purposes.
Uncertainty
Uncertainty estimates were derived using the bootstrap approach.
Intrapartum stillbirth rate Inputs
Vital registration or national stillbirth registries (15 countries) and studies identifi ed through systematic searches (79 populations from 50 countries) were included (webappendix pp 1-4).
Modelling
Various strategies to fi t a regression model to predict national intrapartum stillbirth rates were studied by use of a range of potential covariates as predictors of intrapartum stillbirth, including NMR, percentage low birthweight, type of data source, defi nition of stillbirth used, GNI, residence (urban vs rural), region, percentage of skilled attendance, and percentage of caesarean section rate. In view of the data limitations, no satisfactory model was identifi ed, and the median percentage of intrapartum stillbirths for every country or, when not available, every region were applied.
Uncertainty
Uncertainty estimates for the proportion of stillbirths that are intrapartum were derived by use of regional IQR for regions with more than fi ve input datapoints. For regions with fi ve datapoints or fewer, the upper and lower datapoints were used. We simulated uncertainty estimates for intrapartum stillbirth rates by use of 1000 independent random draws of the uncertainty around the total stillbirth estimates and the uncertainty estimated for the proportion of total stillbirths that were intrapartum.
Sensitivity analysis
Restricting the analysis to studies that reported stillbirths of birthweight of 1000 g or more or at least 28 weeks' gestation reduced the number of data inputs from 94 to 53. This restriction led to little diff erence in regional medians for developed regions (11·7% vs 13·7%), east Asia and Eurasia (18·5% vs 20·0%), south Asia and Oceania (25·2% vs 30·9%), and sub-Saharan Africa (47·6% vs 46·5%). Larger diff erences were seen for Latin America and south Asia, possibly partly accounted for by a reduction in the number of input datapoints. For north Africa and west Asia use of data only for stillbirths of birthweight of 1000 g or more or at least 28 weeks' gestation would have resulted in no identifi ed data sources (webappendix p 4).
Limitations
Few population-based data reporting intrapartum stillbirths were identifi ed, particularly for low-income countries and with use of the correct defi nitions. 34 studies were from health facilities in populations with low levels of facility birth, and these data might be biased.
NMR=neonatal mortality rate. LBW=low birthweight rate. GNI=gross national income.
Panel: Sources of and limitations for data on stillbirths
See Online for webappendix has reduced the gestational age cutoff for registering stillbirths in most high-income and some middle-income countries. Thresholds vary from 18 to 28 weeks, 32, 33 and such inconsistency has a large eff ect on the number of stillbirths reported; for example, moving from a 28-week to a 22-week threshold can lead to a 40% increase in numbers of stillbirths. 15, 34 In this Series, we do not refer to fetal deaths, but instead use the colloquial term stillbirth, which is used by both parents and by professionals, and implies a viable baby born dead. We use the term stillbirth to include all fetal deaths at birthweight of at least 500 g or at 22 weeks of gestation or later. However, when stillbirth rates are reported in this paper, we use the third-trimester stillbirth defi nition recommended for international comparison (≥1000 g birthweight or ≥28 weeks of gestation; fi gure 1).
Counting stillbirths
Where do the numbers come from?
In 1983, WHO published a worldwide estimate of 8 million perinatal deaths, 35 and in 1996 WHO released perinatal mortality estimates with a rate of 58 per 1000 total births in developing coun tries and a stillbirth rate of 32 per 1000 total births, suggesting 4·3 million stillbirths worldwide. 36 Although a literature review of stillbirth rates was published in 2006, 37 up to that point, no country-specifi c rates or numbers of stillbirths had been recorded, impeding visibility and action.
In 2006, two sets of estimates of third-trimester stillbirth rates for 2000 were published. 16, 17 One was developed through a collaborative eff ort between the Saving Newborn Lives/Save the Children and the Initiative for Maternal Mortality Programme Assessment (IMMPACT) at the University of Aberdeen, UK. 16 The second was developed by the Making Pregnancy Safer Department of WHO. 17 These two estimates gave almost the same worldwide totals-3·3 million 17 and 3·2 million (uncertainty range 2·5 million to 4·1 million 16 ). However, there were major diff erences for some individual countries. 16, 17, 38 Researchers from several teams, including the Child Health Epidemiology Reference Group (CHERG), Saving Newborn Lives, the Global Alliance to Prevent Prematurity and Stillbirth (GAPPS), and WHO, worked together to identify more data, include more recent data from low-income settings, and refi ne the modelling methods to comply as closely as possible with published recom mendations on systematic and transparent worldwide estimates. The model was then applied to estimate trends. The details of the inputs and methods are published elsewhere, 38 and the panel provides a brief summary.
Where do stillbirths occur?
Regional and national variation
In 2008, a worldwide total of 2·65 million (uncertainty range 2·08 million to 3·79 million) stillbirths was estimated.
38 98% of these third-trimester stillbirths were in low-income and middle-income countries, and more than three-quarters were in south Asia and sub-Saharan Africa (table 1) .
Variation in stillbirth rates among countries is substantial. In high-income countries, the third-trimester stillbirth rate is less than four per 1000 total births (uncertainty range 35 500-38 000), a quarter of the worldwide average and a ninth of the average in south Asia and sub-Saharan Africa. 38 Finland has the lowest reported rate at 2·0 per 1000 total births, and Nigeria (41·9 per 1000 total births) and Pakistan (46·1 per 1000 total births) have the highest estimated rates. Even within the same region there is great variation in stillbirth rates. For example, in sub-Saharan African countries, Mauritius and the Seychelles have estimated thirdtrimester stillbirth rates of ten or less per 1000 total births compared with rates of more than 30 in Côte D'Ivoire, Democratic Republic of the Congo, Djibouti, Senegal, Nigeria, Somalia, and Sierra Leone (fi gure 2). 38 However, there is wide uncertainly in national estimates, especially those with poor national input data. For example, the estimate for Afghanistan is 29·4 per 1000 total births, giving 38 000 stillbirths with a range from 24 000 to 72 000 (webappendix pp 5-12).
Ten populous countries (India, Pakistan, Nigeria, China, Bangladesh, Democratic Republic of the Congo, Ethiopia, Indonesia, Tanzania, and Afghanistan) account for two-thirds of all third-trimester stillbirths (table 2) . The fi ve highest of these countries account for more than half of all stillbirths and maternal and neonatal deaths and are crucial for progress towards worldwide goals. Of note, during the past decade, China has dropped from the second to fourth highest burden of stillbirths because of a rapid reduction in stillbirth rate and a reduced total fertility rate. Nigeria has moved up to the second highest as the national stillbirth rate and total fertility rate remain high, emphasising the importance of family planning in reducing deaths for mothers, newborn babies, and stillbirths.
Subnational variation in rates
There are also major diff erences within countries. In India, there are an estimated 613 500 third-trimester stillbirths every year, with a rate of 22 per 1000 total births (uncertainty range 17-36), but variation between states is large, with rates of less than 20 per 1000 total births in Kerala 42 and rates of 66 per 1000 total births or more in central India. 43 Similarly, the rates in rural northern communities in Nigeria are higher 44 than those for urban teaching hospitals in southern Nigeria. 45 In China, the stillbirth rate for rural, ethnic minority groups 46 is reported to be three-times higher than that for urban populations. 47 In high-income countries and in Latin America, most stillbirths are in urban populations, indicating the predominance of urban living in these countries. In south Asia and sub-Saharan Africa, the pre dominantly rural populations mean that more than two-thirds of all stillbirths in these regions are rural (771 000 in south Asia, 681 000 in sub-Saharan Africa). Worldwide, two-thirds of all stillbirths occur in rural families (fi gure 3).
Furthermore, these diff erences are consistent with disparities in skilled attendance at birth, which is at least 50% lower for women in rural areas in Africa and south Asia than that for women in urban settings. 48 The gap between urban and rural settings for caesarean section is even greater. South Asia has an urban caesarean section rate of 14%, with 5% for rural settings. Africa has low caesarean section rates at 5% for urban and only 1% for rural settings. 49 Burkina Faso, Chad, Ethiopia, and Niger all have rural caesarean section rates of almost zero. [13] [14] . In 48 high-income countries, stillbirth rates are less than fi ve per 1000 total births, accounting for less than 2% of stillbirths worldwide. In these countries, the median number of nurses and midwives per 1000 population is 7·7, all births are with a skilled attendant, and neonatal and maternal deaths are also rare events. By contrast, 28 low-income countries with stillbirth rates of at least 25 per 1000 total births account for 43% of stillbirths worldwide. In these countries, half of births occur at home without skilled care and the median number of nurses and midwives per 1000 population is 0·5, compared with a minimum of 2·0 recommended by WHO. In countries with the heaviest health burdens, the health systems are struggling and the data are weak for setting priorities, improving outcomes, and tracking progress. The local health systems context is crucial, especially for planning maternal, neonatal, and still birth programmes.
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When do stillbirths occur?
A practical grouping of stillbirths is by time of death: antepartum (before the onset of labour) or intrapartum (during labour and birth; fi gure 1). The worldwide intrapartum stillbirth estimates we provide here are based on similar methods to previous country estimates, 50 with use of median regional intrapartum stillbirth percentages. The panel details the inputs (94 datasets, webappendix pp 1-4), methods, and limitations of these estimates. A sensitivity analysis of 53 datasets with a stricter stillbirth rate defi nition (≥1000 g birthweight or ≥28 weeks of gestation) made little diff erence to most regional estimates, but included no datapoints for north Africa and west Asia, and reduced the number of datapoints for Latin America and south Asia. The data available do not support more complex models accounting for more than the region. More data are urgently needed to track this important outcome, which is a sensitive measure of care at birth.
Labour and birth are the time of highest risk, with an estimated 1·19 million intrapartum stillbirths (uncertainty range 0·82 million to 1·97 million), equivalent to 45% of the yearly worldwide third-trimester stillbirths and slightly higher than the last worldwide estimate for 2000 of 1·02 million (uncertainty range 0·66 million to 1·48 million), 47 and also suggesting greater regional variation in the proportion of stillbirths estimated to be intrapartum than in the previous estimates (panel, webappendix p 4). In high-income countries, intrapartum stillbirth rates are typically less than 0·5 per 1000 total births, or about 14% of thirdtrimester stillbirths, compared with rates of 12 per 1000 total births or higher (>50% of still births) in many countries in south Asia and sub-Saharan Africa ( Birth, and the fi rst few hours and days after birth, are also times of high risk of death for women and newborn babies. This period is the key time for programmatic action to reduce third-trimester stillbirths, maternal 52 and neonatal deaths, 7 and maternal morbidity (such as obstetric fi stula), neonatal morbidity, and lifelong disability subsequent to neonatal complications.
Why do stillbirths occur?
To reduce the numbers of stillbirths, basic information on causation is crucial. 8 National neonatal cause-of-death estimates have been published, 7, 53 are regularly updated through the UN, 40 and disseminated by Countdown to 2015 national data profi les. This process has helped to focus on the three major causes of neonatal death (infections, intrapartum-related causes, and preterm birth complications). 39 National estimates of stillbirth causes do not exist. Two fundamental challenges must be addressed-consensus on causal categories, linked with maternal conditions, is needed and the absence of comparable population-based data consistent with these categories needs to be resolved.
More than 35 stillbirth classifi cation systems have been published over the past 50 years, with more than 15 of these in the past 15 years. 25, 54, 55 Approaches vary, with some focusing on fetal causes (Wigglesworth), others on maternal causes (Aberdeen) or placental pathology, or a combination of both. 54, 55 The most recent classifi cation systems have been devised for high-income countries and have complex categories requiring placental examination, advanced diagnostics, and post-mortem services. Some allow more than one cause per death, which is useful for programmes but not compatible with ICD rules. The International Stillbirth Alliance has examined the usefulness of several classifi cation systems to identify the most prevalent causes in high-income settings. 56 The system introduced by Wigglesworth did worst, yet is the most widely used in low-income and middle-income countries because this system is simple to use and has been used for decades. 56 Even in Malaysia and South Africa, the application of new classifi cations were impeded by little placental or cord information, few other investigations such as karyotyping, placental histology, and thrombophilia screening, a total absence of post-mortem data, and reliance on maternal history. 56 Another problem, even in high-income countries, is detection of fetal growth restriction because of placental failure as a frequent antecedent of stillbirth.
14,57,58 By use of a complex classifi cation that includes fetal growth restriction and rigorous investigation, the unidentifi ed cause group can be reduced to less than 30% 56 or even less than 20%. 57, 59 The poor comparability between multiple classifi cation systems is the most substantial barrier to any meta-analysis and estimates for stillbirth causation. Hence, agreement is needed to map increasingly complex cause-of-death classifi cations used in high-income settings onto simple programmatic categories that are feasible and relevant in low-income settings.
The simplest level is based on time of stillbirth (antepartum and intrapartum). This information is feasible in low-income settings, including home births, and is programmatically relevant. To prevent ante partum stillbirths, improved maternal health and care during pregnancy is needed, whereas better obstetric care is needed to avoid intrapartum stillbirths. Every antepartum and intrapartum stillbirth should be allocated to a restricted choice of clinically identifi able, mutually exclusive categories that can be diff erentiated clinically or with a verbal autopsy approach (eg, major congenital abnormalities, chorioamnionitis). More detailed causes of death can be distinguished with laboratory investigation and examination of the placenta, and coded with complex classifi cation systems and ICD codes.
Given the paucity of national estimates for causes of stillbirth, we used typical datasets to investigate variation with stillbirth rates (<5, 5-14·9 (table 4 and table 5) . Despite data limitations, variations are apparent. The proportion of intrapartum stillbirths increases as the stillbirth rate increases from less than 10% to more than 60% (fi gure 3, table 4, and table 5). Some of the other variations might be artifacts related to measurement gaps. For example, the proportion of intrapartum stillbirths attributed to infection is apparently higher in high-income and middle-income settings than that in low-income countries (table 5), which might be indicative of detection bias and little laboratory investigation in lowincome countries. Syphilis is unlikely to be identifi ed in the absence of serological testing. There are no obvious diff erences in proportion of stillbirths attributed to congenital abnormalities, which might indicate both a real reduction in numbers in high-income countries because of termination and better care or could be attributable to missed cases in low-income settings, where only very obvious external abnormalities are noted. [60] [61] [62] [63] Among antepartum stillbirths, the largest category is the unidentifi ed condition (table 4) . Analyses of classifi cation systems have indicated that the identifi ed proportion of stillbirths varies according to the classifi cation system used 56, 64, 65 and with the level of laboratory investigation and perinatal autopsy; thus, in the context of high stillbirth rates, that more stillbirths have an unidentifi ed cause is unsurprising. [66] [67] [68] Fetal growth restriction is more often detected in high-income countries because ultrasound is a more accurate method than is tape measure (table 4). Of antepartum stillbirths with an unidentifi ed cause, about a third in South Africa and Bangladesh had a maternal event such as antepartum haemorrhage, easily identifi able through history, indicating the value of also collecting data on the maternal condition.
The importance of maternal conditions for stillbirths and neonatal deaths
Pregnancy outcomes for mothers and babies are closely linked, yet few datasets present information on all the relevant outcomes. The ICD recommends that every stillbirth and neonatal death should be given a code for a direct cause and a separate code for maternal cause, enabling better assessment of attributable risk and programmatic implications. For example, fetal growth restriction is common and is possibly linked with No usable data were identifi ed in the SBR group of 5-14·9 per 1000 total births, mainly because of no consistent coding for maternal conditions. Variation according to increasing levels of SBR from less than fi ve per 1000 total births to 25 per 1000 total births or more. This table does not present all conditions, because only one fetal and/or one maternal condition were registered as per recommendations from the International Classifi cation of Diseases. If more conditions are identifi ed by use of a complex system, and more investigations are available, then fewer than 20% of stillbirths have an unidentifi ed condition. *SBR <5 per 1000 total births includes data from Australia (Queensland Maternal Perinatal Quality Council), Canada (Alberta Perinatal Health Program), the Netherlands (Foundation Perinatal Audit), Norway (Norwegian Birth Registry), the UK (Centre for Maternal and Child Enquiries), and the USA (Centers for Disease Control and Prevention). SBR=stillbirth rate. ··=no data. Table 4 : Variation in the distribution of antepartum stillbirth causation and associated maternal conditions maternal hypertension, yet the information is lost if only fetal growth restriction is coded. In high-income settings, coding and analysis of all the associated conditions is possible. In low-income settings, although recording of at least one stillbirth or neonatal cause and one associated maternal condition is feasible, as recommended by the ICD, this action is poorly implemented. There are many maternal conditions potentially associated with stillbirth. Some, such as hypertension and diabetes, are important in all countries, whereas others are context specifi c; for example, high prevalence of syphilis, malaria, or HIV infection 69, 70 or maternal undernutrition in low-income countries and obesity or smoking in middle-income and high-income countries. 14 Other risk factors such as female literacy and socioeconomic status are also important and are discussed in other papers in this Series. 14, 20, 21 To assess the association between maternal conditions and stillbirths and neonatal deaths, we analysed South African perinatal audit data for 2008-09, which covers more than half of the births in South Africa and includes almost 20 000 stillbirths 71 (fi gure 4). 72 80% of early neo natal deaths, 75% of intrapartum stillbirths, and about half of antepartum stillbirths were associated with an identifi ed maternal condition, and the most common conditions were those that also have high morbidity in women. For example, hypertensive disease of pregnancy was associated with about 20% of intrapartum and 10% of antepartum stillbirths and 6% of neonatal deaths. Maternal conditions most often associated with perinatal death in South Africa are, in order, obstructed labour, hyper tensive disease of pregnancy, preterm labour, ante partum haemorrhage, and maternal infections and chorioamnionitis.
Analysis with the associated maternal condition is valuable. In the South African national dataset, most antepartum stillbirths had an unidentifi ed cause but, of these, 20% had mothers with hypertension and another 1% had diabetes or other medical disorders (fi gure 4). Diabetes might be being missed, as the expected prevalence in pregnancy is 5%. More than half of the intrapartum stillbirths without an identifi ed cause were associated with abnormal labour or maternal hypertension. Only 3% of early neonatal deaths had an unidentifi ed cause.
Trends and predicting progress to 2020
New estimates of stillbirth trends from 1995 to 2009 38 suggest that the average worldwide yearly rate of reduction of stillbirths has reduced by 1·1%, which is lower than the reduction for mortality in children younger than 5 years 9 and is less than that for maternal mortality reduction at 1·3% (1990-2008 73 ), 2·5% (1990-2005 74 ), or 2·1% (1990-2008 41 ). The slowest decline is seen in subSaharan Africa and South Asia, with almost no change in sub-Saharan Africa since 2000 (fi gure 5). This pattern indicates slow progress in neonatal mortality rate reduction for these regions, especially for Africa-notably, neonatal mortality rate was a predictor in the stillbirth rates model. By contrast, in east Asia, a halving of the stillbirth rate has been driven by a large reduction in stillbirths in China. Latin America, Eurasia, and east Asia have made progress in reducing numbers of stillbirths and mortality in children younger than 5 years and neonates.
Assuming that trends from 1995 to 2009 remain constant, the worldwide stillbirth rate in 2020 is projected to be about 16·7 per 1000 total births, with the slowest progress in sub-Saharan Africa. South Asia and sub-Saharan Africa would still have high stillbirth rates (≥24 per 1000 total births), with 18 countries in these regions still in the highest stillbirth rate band (≥25 per 1000 total births) and a widening gap between these regions and Latin America and southeast Asia (fi gure 3). If no new eff orts are made to prevent stillbirths or to reduce unwanted pregnancies, particularly for lowincome families in rural settings, then we estimate that, by 2020, more than 2 million stillbirths will still occur every year, with potentially 90% in sub-Saharan Africa and south Asia. Long-term trends in selected high-income countries, from 1750 to 2000 indicate that most of these countries had a stillbirth rate of about 30 per 1000 total births in 1900, 22 which is similar to current stillbirth rates in many low-income countries. High-income countries reported a substantial reduction in stillbirth rates of two-thirds between 1950 and 1975 related to prevention and treatment of infection and improved obstetric care. 22 This reduction occurred before more complex fetal surveillance and diagnostics and also coincided with major reductions in maternal and neonatal mortality. 60 years later, the poor progress to reduce all three of these pregnancy outcomes in low-income countries is not a knowledge gap but an action gap.
Improving national stillbirth data for action Improving stillbirth rate estimation
Exercises to estimate worldwide third-trimester stillbirth rates are important for worldwide policy and programme prioritisation, but do not address the urgent need for high-quality, recent data at country level. Although there is no doubt that stillbirths are a large problem, much of our information depends on estimates and focuses on third-trimester stillbirths. Present estimates are likely to be an underestimate, particularly in the highest mortality settings for which the data are sparse. Because 98% of worldwide third-trimester stillbirths occur in countries without reliable vital registration, reliance on other data sources is inevitable in the immediate future. 38 For 81 countries, predominantly low-income settings, no nationally representative stillbirth data were available.
The quantity and quality of pregnancy outcome data, including stillbirth data, must be improved (fi gure 6). 38, 75 Improving civil registration systems, adding specifi c perinatal death certifi cates, and expanding the ICD codes for stillbirth during ICD-11 planning are all crucial, especially for middle-income countries. 76 However, the largest and most rapid increase in data available now would be through inclusion of reliable stillbirth capture in existing household surveys. 77 These surveys, especially the demographic health surveys (DHS) and UNICEF's multiple indicator cluster surveys, provide more than 75% of worldwide data for neonatal and child deaths. DHS rely on retrospective pregnancy histories over the past 5 years and are unreliable for stillbirth data at present, although some surveys do capture stillbirths more accurately.
75 Important assessments include the validity, reliability, and interview duration for a pregnancy history compared with livebirth history, and assessing the validity and reliability of a truncated (eg, past 5 years) history versus a complete history. The expanded number of demo graphic surveillance sites in operation in various low-income countries, particularly the sites covered by the International Network for the Demographic Evaluation of Populations and Their Health in Developing Countries, off er opportunities to study these factors to compare retrospective reporting of pregnancy outcomes against prospective, gold standard data and to assess time taken and cost.
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Improving stillbirth causal data for programmatic action
Although the analysis presented here is a step forward, it falls far short of systematic national estimates such as those that are available for neonatal cause of death for all countries. 53 Additionally, improved understanding of maternal conditions associated with stillbirth and neonatal death would provide a fi rmer foundation for prioritising interventions to benefi t the mother, fetus, and neonate.
Two steps are crucial (fi gure 6). First, we need consensus on a core list of programmatic causes of stillbirth to compare with maternal conditions and that can be distinguished through clinical observations and verbal autopsy. 75 This consensus will need a wide coalition of partners, including the UN, groups who collect and use data in low-income settings, and those who generate estimates, including academics, plus relevant highincome country groups such as the International Stillbirth Alliance. Second, the quantity and quality of input data, especially from low-income and middleincome settings, must be improved to generate enough data to develop national estimates. ICD-10 codes do not capture important categories for stillbirths. The revision of ICD-11 that is underway provides an important opportunity to improve these codes. Additionally, vital regis tration data for still births collected by countries should be routinely reported or compiled by the UN, like data for neonatal and child deaths.
In high-mortality settings, verbal autopsy methods have been used to help distinguish fresh stillbirths from macerated ones as a recognised proxy for intrapartum stillbirth. In some studies, this proxy has correlated well with hospital data, 61, 62 but other studies suggest that verbal autopsy might systematically overestimate the intrapartum proportion. 78 Categories with enormous public health relevance, such as intrapartum events, might be identifi ed through maternal history in verbal autopsy, but other important causes such as syphilis cannot be recognised in this manner. Advances in verbal autopsy methods and categorisation for neonatal causes of death over the past 5 years have resulted in increased data and improved comparability of data for national estimates, 53 and the same advances are needed for stillbirth data.
How to reduce numbers of stillbirths
More reliable data are essential to enhance the eff ectiveness of health systems to monitor both implementation and eff ect on stillbirths. Ignoring stillbirths is a missed opportunity to measure eff ect of programmes for maternal, neonatal, and fetal health. Many of the 350 000 maternal deaths every year are associated with lack of eff ective intrapartum care. Intrapartum stillbirth rates have been proposed as a measure of quality of intrapartum care 79 and are an important indicator of quality, especially for settings in which maternal deaths are relatively rare. Failure to record stillbirths might also obscure interpretation of changes in early neonatal mortality because a proportion of neonatal deaths might be misclassifi ed as stillbirths. 80 As obstetric and immediate neonatal care improve, neonatal deaths are less likely to be misclassifi ed as stillbirths. 81 Population-level planning needs a reliable denominator, which is a challenge in low-income countries 
Comparable definition
All countries should report the definition of ≥1000 g birthweight or ≥28 weeks of gestation for international comparison and the intrapartum SBR for the same definition of stillbirths Consensus is needed on a limited number of programmatically relevant, comparable causal categories, that can be distinguished through verbal autopsy, but can be further specified by clinical data in mid-mortality settings and link to complex classification systems and ICD codes; direct fetal and neonatal causal group and maternal condition should be included to enable cross-reference Collection of representative data should be prioritised for stillbirths ≥500 g birthweight or at 22 weeks of gestation, and those of ≥1000 g birthweight or at ≥28 weeks of gestation; variants of definitions (eg, 18 or 20 weeks) can be used locally; disparities should be tracked and analysed Vital registration should be done with specific stillbirth or neonatal death certificates with birthweight and gestational age; health facility surveillance should be implemented with detailed dataset; vital registration and health facility databases should be crosslinked to maximise capture Data should be collected by vital registration and facility surveillance; ICD-11 should be used to improve codes for use for stillbirth and neonatal death; agreement on standard protocol for pathological investigation of stillbirth for high-income settings and adaptation for middle-income settings is needed; detailed causes, focus on early stillbirth, and growth restriction should be recorded Facility audit systems linking maternal, stillbirth, and neonatal data should be developed or modified and scaled up; vital registration coverage and quality for cause attribution should be improved; laboratory and other capacities for investigation should be increased Data should be collected through specific verbal autopsy studies (eg, after household surveys, or in sentinel surveillance sites); standard verbal autopsy methods should be agreed on (eg, simple case definitions, hierarchical attribution, link to neonatal deaths, and maternal conditions) National audit systems should be implemented; confidential enquiries should be considered; a committee accountable for follow-up actions should be linked Facility audit systems linking maternal, stillbirth, and neonatal data, and with accountability mechanisms for action, should be developed and scaled up Facility audit in large centres should be started; specific social autopsy studies of delays at home, on the way to hospital, and in facilities could be implemented Large-scale retrospective household surveys should include more reliable measures of stillbirth (eg, pregnancy history rather than livebirth history); stillbirth data could be included in MICS surveys; nationally representative sentinel surveillance sites could be developed or modified for pregnancy, child, and other health outcomes (prospective data); vital registration systems should be improved and stillbirths included; specific stillbirth and neonatal death certificates should be used Collection of representative data should be prioritised for stillbirths and intrapartum stillbirths ≥1000 g birthweight or at ≥28 weeks of gestation; disparities in urban or rural and other key areas should be tracked where most births are at home. 77, 82 Novel approaches are needed to record pregnancies and outcomes accurately; for example, in India, sentinel surveillance sites are used. 83 In view of the large diff erences in stillbirth rates in urban versus rural residences, ethnic origins, and socioeconomic metrics, data for programme design and tracking need to be as local and specifi c as possible. Even in high-income settings, there are major inequalities in stillbirth rates. For example, in the UK, black women are twice as likely to have an intrapartum stillbirth as are white women.
14, 84 Stillbirth rates have been proposed as a sensitive marker of inequity 85 and are closely linked to social deprivation, poor maternal health, 86 and service availability and quality. 87 Mortality audit is a potentially powerful approach to improve health systems. 88 Some maternal audits include stillbirths and others could be adapted to incorporate stillbirth and neonatal data. [89] [90] [91] Several examples exist from high-income countries, such as the UK's national enquiries. 13 There are fewer examples from low-income countries, particularly of a mortality audit on a national scale. In South Africa, there is a voluntary, facility-based audit of stillbirths and neonatal deaths, as well as the confi dential enquiry into maternal deaths. 92 The last step in the audit process (accountability and action) is the most important, although it is often absent, especially on a national scale. 71 Another important data gap involves indicators for coverage of stillbirth interventions that should be provided during antenatal or intrapartum care. Many of the interventions to reduce stillbirths, such as appropriate management of hypertensive disease in pregnancy, syphilis screening and treatment, 93, 94 or fetal heart rate monitoring, as discussed in the third paper of this Series, 20 are not routinely tracked at the population level. For women who receive care, there are often missed opportunities between the contact point (antenatal or intrapartum) and the provision of high-impact, evidencebased interventions. A few large-scale assessments of provider skills have been done, and data suggest that service provision might be less eff ective than expected because of defi ciencies in the quality of care. For example, in an assessment of 1358 skilled birth attendants in Nicaragua, the median competency score was only 52% for fi ve key skills. 95, 96 Although these studies, audits, and routine clinical data are useful for monitoring and addressing defi ciencies in quality of care, they are often restricted to specifi c programme sites, meaning that programme planners do not know the quality of care received by most women and babies. Collection of more data on coverage and quality for individual components within pregnancy and childbirth care is a crucial next step for eff ective population-level tracking of programmes. 97, 98 DHS includes a detailed module of antenatal care quality; in view of the present overload in DHS survey questions, adding more would be challenging, but a process to review which questions have the most eff ect and the need to reprioritise the questionnaire is becoming increasingly urgent because of the worldwide dependence on DHS for mortality and coverage data.
Research priorities for stillbirth epidemiology
Only 3% of publications on stillbirths were identifi ed to be related to low-income countries in one review, 25 although these countries accounted for almost 90% of the burden. This gap is greater than the 10/90 gap for worldwide health research, whereby only 10% of research addresses 90% of the burden. 99 Additionally, there are missed opportunities to include stillbirth outcomes in related studies. In an analysis of Cochrane reviews, 54 apart from trials on cervical cerclage, only a few pregnancy and intrapartum maternal intervention trials reported stillbirth or neonatal outcomes.
We undertook an exercise to defi ne and rank research questions on improved epidemiological measurement and understanding in low-income and middle-income countries by use of a priority-setting method developed by the Child Health and Nutrition Research Initiative. 100, 101 47 research questions were identifi ed from recent reviews 75, 102 and the GAPPS conference. These questions were refi ned and scored by 20 experts (webappendix pp [15] [16] [17] 100 for each of the fi ve domains: answerability, eff ectiveness, deliverability, disease burden reduction, and eff ect on equity. We report the top fi ve for epidemiological understanding and the top fi ve for advancing epidemiological measurement (table 6). The top ranked questions for advancing epidemiological understanding of stillbirth were dominated by questions on stillbirths and infection, including the relation between stillbirths and HIV infection, malaria, and syphilis (table 6) . This fi nding is logical because, although interventions to address infection in pregnancy are feasible, there are few data on stillbirth as an outcome of Maternal anaemia eff ect on stillbirth 2
Malaria eff ect on stillbirth 3
Maternal syphilis eff ect on stillbirth 4
Maternal or obstetric risk factors and prediction of stillbirth 6
Top fi ve ranked research options for advancing epidemiological measurement for stillbirth Stillbirth classifi cation or mapping system for programmatic decision making and nationally comparable estimates 5
Gestational age assessment in surveys 9
Household survey modules and methods for stillbirth measurement 12
Linking maternal conditions and stillbirth in verbal autopsy data 15
Demographic surveillance improved methods for stillbirth measurement 16
Priorities are based on scoring of 47 research options by 20 experts. See webappendix pp 15-17 for list of 47 research options that were scored. Table 6 : Stillbirth epidemiological research priorities for low-income and middle-income countries maternal infections. For example, no high-quality studies of malaria in pregnancy were identifi ed that reported stillbirths. Even syphilis has low-quality data for prevalence in pregnancy, and few studies have an adjusted risk of stillbirth. Other high-ranked epidemio logical gaps pertain to maternal anaemia in pregnancy and to prediction of obstetric risk factors. Obstetric risk dominated the development and delivery research agendas for lowincome and middle-income countries after a similar priority-setting exercise in the fourth paper in this Series, 21 but was not so highly ranked in the epidemiology lists, suggesting that this factor was seen as an implementation research gap rather than an epidemiological understanding gap. Other themes in the top ten epidemiology options included understanding the interaction of infection and hypoxic injury. The research options on epidemiological measurement advances tended to be ranked lower as the eff ect on disease burden reduction is scored lower. The top ranked option for improving epidemiological measurement was a stillbirth causation mapping system (table 6 ). More details are published elsewhere.
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Conclusions
Two clear messages resound. First, there are now suffi cient data to justify urgent attention and action to reduce this large burden of 2·65 million stillbirths in the last 12 weeks of pregnancy, 38 linked to about 3 million early neonatal deaths and 350 000 maternal deaths. 7 Stillbirths remain invisible on programmatic and policy priorities and yet are highly relevant to existing investments for maternal and neonatal health, especially for care at the time of birth when a combined 2 million deaths occur (key messages panel). Not counting stillbirths, and especially the 1·2 million that occur during labour, will result in misinterpretation of programme eff ectiveness. 79 A new focus on all deaths around the time of birth is crucial for programmatic, research, and data collection system investment to provide a better foundation for prioritising interventions to benefi t maternal and neonatal health and to prevent stillbirths.
Second, although there are data to indicate that action is needed now, existing stillbirth data are far from adequate to track trends or programme eff ectiveness. Having one unifi ed set of worldwide stillbirth estimates is an important short-term step, but improved counting of stillbirths is the real priority. 33 In the medium-term to long-term, improvements in vital registration, more specifi c ICD codes, and routine reporting and collation of stillbirth data are crucial, and require leadership within the UN. Immediate advances in worldwide data availability and quality could be achieved through surveys but have not been given attention in recent revisions of the main worldwide survey approaches. Estimates for stillbirth causation are hampered by non-comparable classifi cation systems, yet are necessary to guide programmatic priorities across contexts with varying data complexity including use of verbal autopsy. Facility-based data, especially those collected through national audit systems, are also important (particularly for improving quality of care), but these data need to include stillbirths alongside maternal and neonatal near-misses and deaths, need to be used at scale, and need to result in change. Investment in stillbirth research, even in high-income countries, is low compared with the burden of stillbirths and is almost entirely absent in low-income countries, even in studies that examine maternal or neonatal outcomes. 25 Millions of families experience stillbirth, yet these deaths remain uncounted, unsupported, and the solutions understudied. Better counting of stillbirths alongside maternal and neonatal deaths and strategic programmatic action will make stillbirths count.
